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(57) Abstract 

An electronic bus system comprises a bus wire (BW) with at least two signal transmission wires (Wl t W2) and a left and a right 
end, which are each defined by a terminating resistor connecting the signal transmission wires to each other. A plurality of electronic 
control units (ECU-ECUn) are between the two ends of the bus wire (BW) connected to the signal transmission wires (Wl, W2) and are 
adapted, via these, to transmit and receive electric signals. The bus wire (BW) is divided into a plurality of sections (Sl-Sn), which are 
interconnected by means of connecting circuits (CCl-CCn), and forms an annular unit. Each connecting circuit (CCl-CCn) comprises 
relay means, by means of which each connecting circuit, coordinated with the other connecting circuits, can connect at least one terminating 
resistor integrated therein, in order to define the left and/or right end of the bus wire (BW). 
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ELECTRONIC BUS SYSTEM 
Field of the Invention 

The present invention relates to an electronic bus 
system for stationary or mobile applications, such as 
a CAN bus system for use in the process industry or in 
5 motor vehicles, said system comprising a bus wire with 
at least two signal transmission wires and a left and a 
right end, each being defined by a terminating resistor 
connecting the signal transmission wires to each other, 
and a plurality of electronic control units, which 
10 between the two ends of the bus wire are connected to 

the signal transmission wires and are adapted to transmit 
and receive electric signals via said signal transmission 
wires . 

Background Art 

15 Electronic bus systems of the above-mentioned type, 

especially in the form of the so-called CAN bus system, 
are known from, for instance, private cars, in which the 
electronic control units are arranged in strategically 
selected positions in the car, as a rule in connection 

20 with a consumer, such as a bulb, which is controlled by 
the adjoining control unit. This control unit cooperates 
digitally via the bus wire with other equal control units 
in the car, the consumer connected thereto being normally 
supplied with current by a wire which extends in parallel 

25 with the bus wire. At the ends of the bus wire so-called 
terminating resistors are arranged, which serve to damp, 
at said ends, electric signals transmitted on the bus 
wire, such that no disturbing echoes arise. 

A drawback of the above bus systems is that they 

30 have no redundancy, i.e. that even a small defect in 

the bus wire, for instance a fracture of a signal trans- 
mission wire included therein, or in a control unit con- 
nected to the signal transmission wire, may result in the 
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function of the entire system being jeopardised. In a 
private car, the risk of such defects is relatively small 
thanks to the relatively short stretches of wire and the 
relatively protected arrangement. In larger vehicles, 
5 i.e. working vehicles such as fork lift trucks and lor- 
ries, particularly the length of the stretches of wires 
but also their exposed arrangement often contribute to 
the arising of such defects. 

Object of the Invention 

10 In view of that stated above, the object of the pre- 

sent invention is to provide in an electronic bus system 
of the type mentioned by way of introduction, specifical- 
ly in a CAN bus system, greater redundancy in respect of 
e.g. wire defects, and in this way enable more reliable 

15 bus system installations than before. 

Summary of the Invention 

According to the invention, this object is achiev- 
ed by an electronic bus system of the type mentioned by 
way of introduction, said bus system being characterised 

20 in that the bus wire is divided into a plurality of sec- 
tions, which are interconnected by means of connecting 
circuits, and forms an annular unit, that each connect- 
ing circuit comprises relay means, by means of which each 
connecting circuit is adapted, coordinated with the other 

25 connecting circuits, to connect at least one of the elec- 
tronic control units to said signal transmission wires 
and/or to connect at least one terminating resistor to 
said signal transmission wires to define the left and/or 
right end of the bus wire. 

30 By using special connection circuits for the con- 

nection of the control units to the bus wire, it will 
be possible, thanks to the invention, on the one hand to 
satisfy all protocols for different types of bus systems, 
i.e. to achieve compatibility therewith, and, on the 

35 other hand, to provide extreme redundancy when the con- 
necting circuits render it possible to move the left and 
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right end of the bus wire by selection of the terminating 
resistor. 

Preferably, each connection circuit comprises a left 
relay means, which is adapted to connect a left terminal 
5 of each signal transmission wire to one node each, which 
is connected to one of the electronic control units, or, 
coordinated with the other connecting circuits, to a 
first terminating resistor, a right relay means, which is 
adapted to connect a right terminal of each signal trans- 

10 mission wire each to one of the nodes or, coordinated 

with the other connecting circuits, to a second terminat- 
ing resistor, and a central relay means, which is adapt- 
ed, when said first or said second terminating resistor 
is connected, to connect a third terminating resistor to 

15 the two other nodes . 

A connecting circuit designed in this manner is of 
a very simple design and can easily and at low cost be 
implemented by means of prior-art semiconductor techno- 
logy. 

20 Alternatively, according to the invention, each con- 

necting circuit may comprise a first link relay means, 
which is adapted to connect a left terminal of each sig- 
nal transmission wire to one node each, which is connect- 
ed to one of the electronic control units, a first right 

25 relay means, which is adapted to connect a right terminal 
of each signal transmission wire each to one of the 
nodes, a second left relay means, which is adapted, coor- 
dinated with the other connecting circuits, to connect 
the left terminals to a left terminating resistor, and a 

30 second right relay means, which is adapted, coordinated 
with the other connecting circuits, to connect the right 
terminals to a right terminating resistor. 

A connecting circuit designed in this manner serves 
the same purpose as the above-mentioned preferred con- 

35 necting circuit, but will be somewhat more expensive 
since it comprises an additional relay means, which 
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besides, like the other relay means, must be controllable 
individually. 

Preferably, according to the invention, the switch- 
ing of the relay means in the connecting circuits is con- 
5 trolled by a control means in each connecting circuit, 

which control means, via the electronic control unit con- 
nected to the connecting circuit, cooperates with corre- 
sponding control means in the other connecting circuits. 

It will be appreciated that also this solution fur- 
10 ther increases the desired redundancy since it contri- 
butes to a greater independence between the connecting 
circuits . 

The bus wire of the electronic bus system according 
to the invention suitably comprises a wire for supplying 

15 current to connected consumers, such as an electronic 
control unit and a bulb or the like connected thereto, 
and each connecting circuit comprises a left current ter- 
minal which is connected to the wire in the section of 
the bus wire to the left of the connecting circuit, a 

20 right current terminal, which is connected to the wire in 
the section of the bus wire to the right of the connect- 
ing circuit, a switch means, which is adapted to connect 
the current terminals to each other or disconnect them 
from each other, a first connecting means for one-way 

25 supply of current to the consumer from the left current 

terminal, a second connecting means for one-way supply of 
current to the consumer from the right current terminal, 
a first voltage sensing means for sensing the voltage 
across the left current terminal, and a second voltage 

30 sensing means for sensing the voltage across the right 

current terminal, the switch means being adapted to dis- 
connect the current terminals from each other in case of 
a voltage drop sensed with the aid of the voltage sensing 
means and again connect the current terminals to each 

35 other when normal voltage is again applied across the two 
current terminals . 
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It is per se known to lay also a wire in parallel 
with the signal transmission wires of the bus wire, but 
combining in the inventive manner such wiring with the 
special connecting circuits in the inventive bus system 
5 no doubt implies a considerable technical improvement. 

Preferably, the switching of the switch means is 
controlled by a control means in each connecting circuit, 
said control means cooperating, via the electronic con- 
trol unit connected to the connecting circuit, with cor- 
10 responding control means in the other connecting cir- 
cuits . 

Also for this solution, increased redundancy is in 
the forefront, to which redundancy the solution contri- 
butes by virtue of a greater independence between the 
15 connecting circuits of the bus system. 

Finally, if desired, in the inventive electronic bus 
system at least one electronic control unit can be con- 
nected directly to the bus wire in at least one of the 
sections . 

20 The advantage of this solution is that it makes it 

possible to reduce the cost of the inventive bus system, 
even if this occurs at the expense of the fact that the 
electronic control unit connected in this manner ceases 
to operate if the associated section, in case of a wire 

25 defect, gets into the break between the two connected 
terminating resistors. 

Brief Description of the Drawings 
Two embodiments of the invention will now be de- 
scribed in more detail with reference to the accompany- 
30 ing drawings, in which 

Fig. 1 schematically illustrates an annular bus sys- 
tem according to the invention; 

Fig. 2 shows a circuit diagram for a part of a first 
embodiment of a connecting circuit in a resting position; 
35 Fig. 3 shows the connecting circuit in Fig. 2 in a 

left terminating position; 
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Fig. 4 shows the connecting circuit in Fig. 2 in a 
right terminating position; 

Fig. 5 shows a circuit diagram for another part of 
the connecting circuit in Fig. 2 in a resting position; 
5 Fig. 6 shows the connecting circuit in Fig. 6 in an 

opening position; and 

Fig. 7 shows a circuit diagram for a part of a 
second embodiment of a connecting circuit in a left ter- 
minating position. 

10 Description of two Embodiments 

CAN is a standardised method of interconnecting 
electronic control units ECU to a system which is espe- 
cially developed for the vehicle industry. In a CAN sys- 
tem, a number of electronic units ECU always exchange in 

15 a digital manner information via a bus wire consisting of 
a two-wire cable. The bus wire has a certain impedance 
about 120 ohm, which depends on the design of the cable. 
When a signal from a control unit ECU is transmitted on 
the wire, it continues along this as long as the impe- 

20 dance does not change. At the end of the wire there is 
normally a resistor, which is called terminating resis- 
tor. Without such a resistor, the signal is reflected and 
returns with full strength, which may cause distortion of 
the digital message. When the terminating resistor is 

25 correctly connected, the signal is absorbed without the 

arising of any reflex whatever. It is therefore important 
that the bus wire has a terminating resistor in both 
ends. The importance of these resistors besides increases 
with the cable length and the transmission rate (bit/s) . 

30 In a ring main system, the electronic control units 

are arranged in a ring, which results in two signal paths 
between two arbitrary control units ECU in the ring. In 
the protocol for the CAN system, there are no possibili- 
ties of providing a closed ring, i.e. building a ring 

35 main system. The drawback is that a CAN bus system is 
normally fully knocked out in case of short circuit or 
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break in the bus wire. This is not acceptable in systems 
installed in equipment requiring high availability. 

The absence of terminating resistors is normally 
managed with a reduced function, which means that more 
5 or less intermittent defects arise. Since the terminat- 
ing resistors are arranged in the ends of the bus wire, 
a frequent mistake is that they are forgotten in con- 
nection with mounting or service. 

A defect in the cable means that the function in- 

10 volved is knocked out and that the other units will be 
blocked. The system cannot on its own diagnose the 
defect. Dividing the bus wire into sections, where a 
defect in a section knocks out only the section involved, 
is not possible by means of the electronic control units 

15 ECU themselves. 

In a CAN system containing electronic control units 
ECU with a relatively moderate power consumption, a wire 
(positive feeding) is often laid in the same cable as the 
bus wire. This is certainly practical but unfortunately 

20 also means that short-circuiting to earth in this wire 
puts the entire system out of operation. 

As is evident, the electronic bus system shown in 
Fig. 1 is externally a ring main system, but it still 
satisfies all system requirements according to the CAN 

25 protocol. This is possible thanks to the fact that seve- 
ral electronic control units ECUl-ECUn included in the 
system are not directly connected to the bus wire BW. 
Instead a plurality of connecting circuits CCl-CCn 
described in more detail below are connected between the 

30 control units ECUl-ECUn and the bus wire BW, said con- 
necting circuits CCl-CCn dividing the bus wire BW into a 
plurality of sections Sl-Sn which are independent of each 
other. If desired, in the sections Sl-Sn electronic con- 
trol units ECUA, ECUB, ECUC can, however, be connected 

35 in a traditional manner directly to the two signal trans- 
mission wires Wl, W2 of the bus wire BW and its wire W3 
(positive feeding) . 
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The advantage of the connecting circuits CCl-CCn is 
that they control how the bus wire BW is connected. A 
connecting circuit CCl-CCn thus breaks up the ring in 
a program-controlled manner in an arbitrary electronic 
5 control unit ECUl-ECUn and there connects terminating 
resistors , thereby forming a conventional bus wire BW 
with terminating resistors in both ends. When a defect 
arises in the open ring thus accomplished, the connecting 
circuits CCl-CCn test the bus wire BW by seeking contact 

10 with their neighbours. The connecting circuits CCl-CCn 
which are closest to the defect then disconnects the 
defective section Sl-Sn and notifies the other connecting 
circuits CCl-CCn that there is a defect in the system. 
The traffic then continues as usual, but without using 

15 the defective section Sl-Sn. 

With respect to Fig. 1, this would mean, in case of 
a defect in section SI, that both the electronic control 
unit ECU1 and the electronic control unit ECU2, which are 
positioned on both sides of the defective section SI, 

20 continue to operate normally, whereas the directly con- 
nected electronic control unit ECUa positioned between 
them ceases to operate. 

The function of the connecting circuits CCl-CCn will 
be explained in more detail below, first with reference 

25 to Figs 2-4. These Figures show a connecting circuit CC 
which comprises a left switch RE1, which is adapted to 
connect a link terminal LT1, LT2 of each signal transmis- 
sion wire Wl, W2 to one node Nl, N2 each which is con- 
nected to an electronic control unit, or to a first ter- 

30 minating resistor Rl . Moreover, the connecting circuit 

CC comprises a right switch RE2, which is adapted to con- 
nect a right terminal RT1, RT2 of each signal transmis- 
sion wire Wl, W2 each to one of the nodes Nl, N2 or to 
a second terminating resistor, and a central switch RE3, 

35 which is adapted, when the first or the second terminat- 
ing resistor Rl, R2 is connected, to connect a third ter- 
minating resistor R3 to the two nodes Nl, N2 . In addition 
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to the components mentioned, the connecting circuit CC 
also comprises a control circuit CM, which via a separate 
control wire CM cooperates with the electronic control 
unit ECU connected to the connecting circuit CC and con- 
5 trols the switching position of the switches RE1-RE3 . 

A connecting circuit CC thus composed can occupy 
three different switching positions. The first of these 
positions is shown in Fig. 2 and is suitably referred 
to as resting position. In the resting position, the 

10 switches RE1, RE2 connect the signal transmission wires 
Wl, W2 to the two nodes Nl, N2, and none of the three 
terminating resistors R1-R3 is connected. The electronic 
control unit ECU connected to the connecting circuit CC 
can thus freely cooperate with corresponding electronic 

15 control units ECU both to the left and to the right. 

Fig. 3 shows a so-called left terminating position. 
In the left terminating position, the switch RE1 connects 
the bus wires Wl, W2 coming from the left to the termi- 
nating resistor Rl, the switch RE 2 occupies the same 

20 position as in Fig. 2 and the switch RE 3 connects the 

terminating resistor R3 to the two nodes Nl, N2 . In this 
position, the electronic control unit ECU connected to 
the connecting circuit CC can alone be responsible either 
for the two terminating resistors Rl, R3 of the bus wire 

25 BW or only for the left terminating resistor R3 of the 

bus wire BW if there is a defect to the left of the con- 
necting circuit CC and the signal transmission wires Wl, 
W2 to the left of the connecting circuit CC therefore 
have been disconnected by means of the switch RE1. 

30 Fig. 4 shows a so-called right terminating position. 

In the right terminating position, the switch RE2 con- 
nects the bus wires Wl, W2 coming from the right to the 
terminating resistor R2, the switch RE1 occupies the same 
position as in Fig. 2, and the switch RE 3 connects the 

35 terminating resistor R3 to the two nodes Nl, N2 . In this 
position, the electronic control unit ECU. connected to 
the connecting circuit CC can alone be responsible either 


WO 98/30961 


PCT/SE97/02168 


10 

for the two terminating resistors Rl, R3 of the bus wire 
BW or only for the right terminating resistor R3 of the 
bus wire BW if there is a defect to the right of the con- 
necting circuit CC and the signal transmission wires Wl, 
5 W2 to the right of the connecting circuit CC therefore 
have been disconnected by means of the switch RE2. 

Figs 5 and 6 show the power unit of the connecting 
circuit CC in a resting position (Fig. 5) and in an open- 
ing position (Fig. 6) . The power unit is usable when the 

10 bus wire BW comprises a wire W3 for supplying the con- 
nected consumers, such as an electronic control unit ECU 
and a bulb or the like connected thereto. The power unit 
comprises a left current terminal LT3, which is connected 
to the wire W3 in the section Sl-Sn of the bus wire BW to 

15 the left of the connecting circuit CC and a right current 
terminal RT3, which is connected to the wire W3 in the 
section Sl-Sn of the bus wire BW to the right of the con- 
necting circuit CC. The power unit of the connecting cir- 
cuit CC further comprises a switch RE8, a first diode Dl 

20 for one-way current supply to the consumer from the left 
current terminal LT3 and a second diode D2 for one-way 
current supply to the consumer from the right current 
terminal RT3. A first voltage sensing means Ul senses the 
voltage across the left current terminal LT3 and a second 

25 voltage sensing means U2 senses the voltage across the 
right current terminal RT3 , the sensing means Ul, U2 
transmitting the sensed voltage values to the control 
circuit CM of the connecting circuit CC, which control 
circuit is also adapted to control the switch RE8 . 

30 Normally there is voltage on both sides of the 

switch RE8 , and the control circuit CM holds the switch 
RE 8 closed, i.e. the left and the right current terminal 
LT3 , RT3 are connected to each other, as is evident from 
Fig. 5. 

35 In case of a short circuit on either side, the vol- 

tage disappears simultaneously on both sides since the 
switch RE8 is closed. The voltage sensing means Ul, U2 
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sense the voltage drop and make the control circuit CM 
immediately open the switch RE8 . This makes the voltage 
return on the side that is not short-circuited and the 
consumer connected to the power unit of the connecting 
5 circuit CC being one-way supplied via one of the two 
diodes Dl, D2, while the other of the two diodes Dl, D2 
reliably insulates the short-circuited section Sl-Sn from 
the rest of the bus system. Of course the switch RE8 is 
immediately closed again when the voltage returns on the 

10 short-circuited side. 

Since suitably the same control circuit CM is used 
both to control the connection of the terminating resis- 
tors R1-R3 and the switching of the switch RE8, a person 
skilled in the art realises that it is very easy to coor- 

15 dinate, in a program-controlled manner, the various com- 
ponents of the bus system to a working unit by means of 
the electronic control units ECU of the bus system via a 
signal line SL. 

Finally, Fig. 7 shows an alternative embodiment of 

20 a connecting circuit CC in its left terminating position. 
The connecting circuit CC in Fig. 7 comprises a first 
left switch RE4, which is adapted to connect a left ter- 
minal LT1 , LT2 of each signal transmission wire Wl, W2 to 
one node Nl, N2 each, which is connected to an electro- 

25 nic control unit ECU. The connecting circuit CC also com- 
prises a first right switch RES which is adapted to con- 
nect a right terminal RT1, RT2 of each signal transmis- 
sion wire Wl, W2 each to one of the nodes Nl, N2. A 
second left switch RE6 is adapted to connect the left 

30 terminals LT1, LT2 to a left terminating resistor R4, and 
a second right switch RE7 is adapted to connect the right 
terminals RT1, RT2 to a right terminating resistor. Also 
in this connecting circuit CC, the switches RE4-RE7 are 
switched by means of a control circuit CM, which via a 

35 control line CL cooperates with the control unit ECU con- 
nected to the connecting circuit CC. 
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In their resting position (not shown), the switches 
RE4, RES of the connecting circuit CC are closed and its 
switches RE6, RE 7 are open. In the shown left terminat- 
ing position, however, the switch RE4 is open and the 
5 two switches RE5-RE7 are closed. Electrically seen, this 
position fully corresponds to the left terminating posi- 
tion described above in connection with Fig. 3. The right 
terminating position of the circuit CC differs from the 
left terminating position only by the fact that instead 

10 the switch RES is open while the switch RE 4 is closed. 

Finally it should be pointed out that the expres- 
sions left and right which are chosen in this specifica- 
tion and in the claims and the abstract, of course, do 
not relate to actual physical conditions, but only the 

15 conditions in Figs 2-7, and that they are only intended 
to facilitate the description of the invention. 
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1. An electronic bus system for stationary or mobile 
5 applications, such as a CAN bus system for use in the 

process industry or in motor vehicles, said system com- 
prising a bus wire (BW) with at least two signal trans- 
mission wires (Wl, W2) and a left and a right end, each 
being defined by a terminating resistor (R1-R3; R4, R5) 

10 connecting the signal transmission wires (Wl, W2) to each 
other, and a plurality of electronic control units (ECU, 
ECUl-ECUn) , which between the two ends of the bus wire 
(BW) are connected to the signal transmission wires (Wl, 
W2) and are adapted to transmit and receive electric sig- 

15 nals via said signal transmission wires, charac- 
terised in that the bus wire (BW) is divided into 
a plurality of sections (Sl-Sn) , which are interconnect- 
ed by means of connecting circuits (CC, CCl-CCn) , and 
forms an annular unit, that each connecting circuit (CC, 

20 CCl-CCn) comprises relay means (RE1-RE3; RE4-RE7), by 
means of which each connecting circuit (CC, CCl-CCn) is 
adapted, coordinated with the other connecting circuits 
(CC, CCl-CCn), to connect at least one of the electronic 
control units (ECU, ECUl-ECUn) to said signal transmis- 

25 sion wires (Wl, W2) and/or to connect at least one termi- 
nating resistor (R1-R3; R4, R5) to said signal transmis- 
sion wires (Wl, W2) to define the left and/or right end 
of the bus wire (BW) . 

2. A system as claimed in claim 1, charac- 
30 terised in that each connecting circuit (CC, 

CCl-CCn) comprises a left relay means (RE1) , which is 
adapted to connect a left terminal (LT1, LT2) of each 
signal transmission wire (Wl, W2) to one node (Nl, N2) 
each, which is connected to one of the electronic control 
35 units (ECU, ECUl-ECUn) , or, coordinated with the other 

connecting circuits (CC, CCl-CCn) , to a first terminating 
resistor (Rl) , a right relay means (RE2), which is adapt- 
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ed to connect a right terminal (RTl, RT2) of each signal 
transmission wire (Wl, W2) each to one of the nodes (Nl, 
N2) or, coordinated with the other connecting circuits 
(CC, CCl-CCn), to a second terminating resistor (R2), and 
5 a central relay means (RE3), which is adapted, when said 
first or said second terminating resistor (Rl, R2) is 
connected, to connect a third terminating resistor (R3) 
to said two nodes (Nl, N2) . 

3. A system as claimed in claim 1, charac- 
10 terised in that each connecting circuit (CC, 

CCl-CCn) comprises a first link relay means (RE4), which 
is adapted to connect a left terminal (LT1, LT2) of each 
signal transmission wire (Wl, W2) to one node (Nl, N2) 
each, which is connected to one of said electronic con- 

15 trol units (ECU, ECUl-ECUn), a first right relay means 

(RES), which is adapted to connect a right terminal (RTl, 
RT2) of each signal transmission wire (Wl, W2) each to 
one of said nodes (Nl, N2) a second left relay means 
(RE6), which is adapted, coordinated with the other con- 

20 necting circuits (CC, CCl-CCn) , to connect the left ter- 
minals (LT1, LT2) to a left terminating resistor (R4), 
and a second right relay means (RE7), which is adapted, 
coordinated with the other connecting circuits (CC, 
CCl-CCn), to connect the right terminals (RTl, RT2) to 

25 a right terminating resistor (R5) . 

4. A system as claimed in any one of claims 1-3, 
characterised in that the switching of the 
relay means (RE1-RE3; RE4-RE7) in the connecting cir- 
cuits (CC, CCl-CCn) is controlled by a control means 

30 (CM) in each connecting circuit (CC, CCl-CCn) , which 
control means (CM) , via the electronic control unit 
(ECU, ECUl-ECUn) connected to the connecting circuit 
(CC, CCl-CCn) , cooperates (CL) with corresponding con- 
trol means (CM) in the other connecting circuits (CC, 

35 CCl-CCn) . 

5. A system as claimed in any one of the preceding 
claims, characterised in that the bus wire 
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(BW) comprises a wire (W3) for supplying current to con- 
nected consumers, such as an electronic control unit 
(ECU, ECUl-ECUn) and a bulb or the like connected there- 
to, and that each connecting circuit (CC, CCl-CCn) com- 
5 prises a left current terminal (LT3) which is connected 
to the wire (W3) in the section (Sl-Sn) of the bus wire 
(BW) to the left of the connecting circuit (CC, CCl-CCn) , 
a right current terminal (RT3) , which is connected to the 
wire (W3) in the section (Sl-Sn) of the bus wire (BW) to 

10 the right of the connecting circuit (CC, CCl-CCn), a 

switch means (RE8), which is adapted to connect the cur- 
rent terminals (LT3, RT3) to each other or disconnect 
them from each other, a first connecting means (Tl) for 
one-way supply of current to the consumer from the left 

15 current terminal (LT3), a second connecting means (T2) 
for one-way supply of current to the consumer from the 
right current terminal (RT3), a first voltage sensing 
means (Ul) for sensing the voltage across the left cur- 
rent terminal (LT3) , and a second voltage sensing means 

20 (U2) for sensing the voltage across the right current 

terminal (RT3), the switching means (RE8) being adapted 
to disconnect the current terminals (LT3, RT3) from each 
other in case of a voltage drop sensed with the aid of 
the voltage sensing means (Ul, U2) and again connect the 

25 current terminals (LT3, RT3) to each other when normal 

voltage is again applied across the two current terminals 
(LT3, RT3) . 

6. A system as claimed in claim 5, charac- 
terised in that the switching of the switch means 

30 (RE8) is controlled by a control means (CM) in each con- 
necting circuit (CC, CCl-CCn) , said control means (CM) 
cooperating (SL) , via the electronic control unit (ECU, 
ECUl-ECUn) connected to the connecting circuit (CC, CCl- 
CCn) , with corresponding control means (CM) in the other 

35 connecting circuits (CC, CCl-CCn) . 

7. A system as claimed in any one of the preceding 
claims, characterised in that at least one 
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electronic control unit (ECUA, ECUB, ECUC) is connected 
directly to the bus wire (BW) in at least one of the sec- 
tions (Sl-Sn) , 
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